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Nitrous oxide emissions from paddy and mangrove forest soils as affected by environmental 
conditions 
（水田およびマングローブ林における亜酸化窒素発生とその影響因子の解明） 




 Denitrification is an important pathway to remove nitrate (NO3-) from water and soil under anaerobic conditions. Nitrous oxide 
(N2O), which is an intermediate product of the denitrification process, contributes to global warming and stratospheric ozone 
depletion. Most of studies have investigated N2O emission in upland soil. Few research works examined N2O emission in wetlands 
because N2O is thought to be easily transformed to N2 under strong anaerobic conditions. Hotspots for N2O emissions were reported 
to be in agricultural areas (Reddy and Patrick 1986; Buresh and De Datta 1990), riparian wetlands (Hefting et al. 2004; Van den 
Heuvel 2010), and mangrove forests (Chiu et al. 2004; Fernandes and Loka 2011). Up to now, environmental conditions responsible 
for N2O emission in wetlands are still uncertain. The thesis aimed at preventing N2O emission into the atmosphere by gaining better 
understanding of the mechanisms of N2O emission in paddy and mangrove forest soils. The following research questions are 
addressed is to find out factors affecting N2O emission in wetland ecosystems: 
 Determine the effect of soil type and nitrate concentration on denitrification products (N2O and N2) under flooded condition 
(Chapter 2); 
 Investigate effects of salt concentrations on N2O emission from paddy soil adjusted with different pH (Chapter 3);  
 Investigate effects of rice husk addition and moisture content on N2O and CO2 emissions from paddy soil in short-term 
laboratory experiments (Chapter 4); 
 Investigate effects of different water irrigation regimes with high nitrate concentration on N2O emissions from fallow paddy 
fields (Chapter 5); 
 Investigate emission of N2O from sediment of a tropical mangrove forest in Central Vietnam- Implication of short-term 
laboratory experiments (Chapter 6); 
Results obtained from a series of laboratory experiments provide significant insight into the effects of soil pH on N2O emission in 
wetlands. Low pH inhibited the activity and synthesis of N2O reductase, resulting in promoted N2O emission as an intermediate product. 
We found that affecting factors such as soil type, NO3- concentration, organic C, salinity, soil moisture, and soil pH governed N2O 
emission in wetlands. Paddy and mangrove forest soils should be paid attention to as a hotspot for N2O emission under certain 
conditions. As mentioned above, this thesis will contribute to our understanding of factors affecting N2O emission in wetlands to 












る．このため，1) 土壌タイプ（水田，マングローブ林）の影響，2) 塩類濃度およびpHの影響，3) モミ
ガラ施用（未処理，炭化，灰化）の影響，4) 休閑期間における灌漑（連続，間断）の影響，5) 硝酸態窒
素濃度の影響を室内培養実験により調べた． 







 以上のように，本研究は水田およびマングローブ林を対象に N2O が発生しやすい条件を明らかにし
たものであり，学術的に高く評価でき，今後の環境行政の基礎指針となることが期待される．よって，
本論文は博士（環境学）の学位に値するものと認められる． 
